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Abstract 
The article presents the modalities of using critical thinking in the process of forming geometric concepts at the young pupil. 
In the first part, the stress is laid on the presentation of the general aspects of critical thinking, as a complex process of 
assimilating knowledge, of acquiring various operations and mental processes of argumentation and of completing some 
appropriate types of behavior. The second part of the article highlights the modalities in which the teacher uses critical 
thinking in teaching geometric concepts, namely how it can stress those essential and specific features. In the end, there is a 
presentation of some conclusions regarding the importance of using the modalities of critical thinking in teaching geometric 
concepts in primary school. 
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1. Theoretical aspects regarding critical thinking as a complex process of assimilation, acquisition and 
formation of various types of mathematical behaviour 
In the approach of critical thinking, we start from the American philosopher and psychologist John Dewey, 
who is considered the father of the modern tackling of critical thinking, which he called “reflective thinking” and 
that he considered in an active, persistent and carefully supported process, according to the grounds of the action 
itself.  
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According to him, critical thinking is an active process where the child performs certain things for himself by 
questions, by relevant information and by a way of learning which is justificative to a large extent.   
Another psychologist [4] who relies on reasons and judgment in defining critical thinking considers critical 
thinking as an attitude that should be taken in consideration in tackling current issues, in the knowledge of the 
logical research methods and in the application of these methods. 
Another researcher with an important contribution is Richard Paul, who defines critical thinking as a way of 
thinking, that at any subject, contents or problem, the one who approaches the aspect, improves the quality or the 
ability of thinking and imposes certain intellectual standards. 
This way of defining comes with a new element of critical thinking related to the ability to think, that is 
“thinking about somebody’s thinking”, called "metacognition" and which allows awareness by reference to some 
models of good thinking.   
The concept of critical thinking, a complex concept, developed especially in the last period of the twentieth 
century and especially after the intervention of Michael Scriven and Richard Paul. 
Thus, critical thinking is seen as an intellectual process of application, analysis, synthesis, conceptualization 
and evaluation of the information gathered through observation, experience, reflection, reasoning and 
communication, which are found in the way of action that is based on universal intellectual values such as clarity 
, precision, consistency, relevance and fairness. 
All these are found as elements of thinking implicitly in all types of judgment, in problems, concepts, 
conclusions, implications and consequences. 
Thus, to think critically is considered to be receptive to the problems and goals that are aimed at and to find 
yourself in all ways of thinking. 
In this way  [3], critical thinking is a complex process that begins with the assimilation of knowledge, with the 
acquisition of operations and mental processes of information processing and continues with the formation of 
beliefs and convictions which underlie the adoption of some decisions and are materialized by the manifestation 
of some types of adequate and effective behaviour. 
Critical thinking is to have valuable knowledge, to have convictions based on them, to form your independent 
opinions, to submit your own ideas and other people’s ideas to some constructive skepticism, to show tolerance 
and respect and to learn how to think effectively. 
In mathematics, in the development of critical thinking at the young scholar, we must rely on the ability to 
think constructively and creatively, starting from intuitively to logically and on the ability to argue any issue from 
several perspectives. 
Thus, the intuitive character is found mainly by primary mathematical concepts that have an intuitive basis and 
by mathematical sentences which at the level of primary school have a highlighted content, given by the logic of 
figures.   
Of course, one should not remain only at the level of intuition, because the formation of concepts involves 
abstractions and generalizations.   
Within the process of knowing and understanding the mathematical content, the approach of critical thinking 
allows the accomplishment of an appropriate balance between intuitive and logical, which teaches pupils to 
express and support their own ideas.  
In this way, all children, regardless of their intellectual development or age, can approach any mathematical 
content, listen and accept any opinion and during some debates, during the exchange of opinions, it is not the 
classmate who is criticized, but the idea. 
This new modality allows the approval or disapproval, regardless of the existing relationships between the 
participants in the learning situation, and for that it is necessary to resort to a suitable didactic approach, which 
consists in completing three stages, which are interdependent: evocation, realization of meaning and reflection.  
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Evocation is the stage which refers to the knowledge acquired by students about a mathematical content or 
about a learning situation. Within it, the link between what is known and what will be taught is achieved and the 
correlation of the learned theoretical aspects to the new ones ensures the durability of the latter.  
The meaning realization is the stage that ensures the understanding of the meaning of the new information and 
their significance, where pupils are contacted with the new mathematical content in several ways.  
This is the stage of questions where nature and their formulation ensure and allow the understanding and 
ultimately lead to the development of  critical sense. 
These are questions aiming at the level of the approached contents, that is they are questions that require 
students to transform the received information, interpretative questions, applicative questions, analytical 
questions, synthetic questions, transposition questions and evaluation questions. 
These questions require students to make assessments and judgments of value and they are the starting point in 
establishing the meanings of mathematical knowledge, which increases understanding and favors critical 
thinking. 
Reflection is the last stage for the development of critical thinking, and it integrates the new knowledge in the 
system of the old knowledge, which provides the link between them and allows the free presentation of the new 
content. 
By this stage, pupils can catch the essence of the approached contents, providing a clear picture of the total, 
partial success or even of the failure of the performed activity. 
2. Modalities of using critical thinking in the process of forming geometric concepts at the young scholar 
The formation of geometric concepts is a complex stage, which can not be completed in primary school, but 
which can be approached in terms of forming geometric concepts as a major component of mathematics.  
For the presentation of a practical way to use critical thinking in forming geometric concepts, it is essential to 
know those conceptual differences between shape and geometric figure.  
When we speak about a geometric shape, we refer to the aspect of a figure or to how the geometric figure 
appears, which ensures that strict determination between the intuitive image and the generality of the geometric 
concept.  
Therefore, for the study of geometric figures and solids within the preparatory and the first class, it is 
important for pupils to recognize the geometric shape which is perfectly intuitive and is completely determined 
under an intuitive aspect.  
The geometric figure, presented as a drawing, is a geometric entity and a reflection of its essential properties. 
Here, we deal with the finest points, which are mostly related to finding basic methods and means by which 
the teacher emphasizes the essential properties of the geometric figures.  
In primary education, the formation of geometric concepts means to form some skills of observation and 
description of the geometric figures and solids, namely to form at the young scholars some active representations 
of imaginative bases.  
The way by which the teacher can form a geometric concept can be the stressing of those important features 
and specific to it, especially by developing those natural tendencies which favor it.  
This tendency is reflected in the use of critical thinking, by taking some ideas, by examining implications, by 
comparing with other points of view, by arguing and by defining the attitude towards each approached concept.   
Forming the skills of observation of the geometric figures is the key of using critical thinking in helping the 
young scholar to create, reproduce, exercise the ability to think and to use various ways of transforming learning 
in a useful and enjoyable process.   
All presented aspects regarding the use of critical thinking in forming geometric concepts are translated at each 
stage, into the activities developed in the table below:  
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    Table 1. Formation of the critical thinking. 
 
Stages in using 
critical thinking 
Activities for the formation of critical thinking 
Evocation 
 
Formulating questions to intuit the objects in the surrounding environment 
which highlight the geometric concept in a materialized way, directing the 
pupils ‘attention to what is interesting to be noticed;  
The analysis and the comparison of the properties previously intuited on the 
observed objects and didactic material. 
Meaning realization  
 
Representation by drawing of the concept which is didactically intuited and 
materialized by indicating the observed components and by highlighting the 
characteristic properties;  
Description by characteristics specific to the geometric figures and solids. 
Reflection 
 
Identification of the geometric concept in other objects in the surrounding 
environment; 
Materialized achievement of the geometric notion using geometric 
instruments; 
Accomplishing some operations of classification according to the shape and 
other characteristics using various methods; 
Solving exercises and problems with geometric content in combination with 
the figurative method, with problems of measurement and the use of 
measurement units. 
 
  
One of the ways to use critical thinking in forming geometric concepts can also be the resolution activity, 
which consists in exercising the operating systems with the geometric shapes and figures, in making the link 
between mathematics and practice, in strengthening the new cognitive schemes and in stimulating the forming 
valences of the geometric concepts.   
In approaching a geometric concept, the stages of critical thinking are translated into the recognition of the 
geometric shape or figure, into the logical analysis of its essential elements and into the establishment of some 
relationships between various geometric figures.  
The stage of logical analysis comes with a series of directions to orient thinking, that are meant to determine 
the young scholar, relying on his own forces, to argue each approached geometric notion.  
  We will give a model of resolution activity [2], which can be used at the first three levels of thinking 
completed by the young scholar. 
 
I. Application model of using critical thinking by the resolution activity  
Topic: Study of the geometric shape and figure 
Objectives: 
o to transpose the three levels of thinking completed by the young scholar; 
o to achieve the recognition of a given geometric shape; 
o to achieve an analytical transposition of the geometric shapes; 
o to understand the relations between the various geometric figures. 
       Table 2. Formation of the geometric concept. 
Stages completed by the teacher and directions 
to orient thinking 
Elements of behaviour of the young 
scholar in order to form the geometric 
concept 
I. Recognition of the geometric shape 
The directions to orient thinking are achieved 
with the help of some questions such as: 
-Which are the elements common to the 
objects given in the following board? 
- Which are the differences between the 
All the questions aim at orienting thinking 
to getting answers such as: 
-Common elements are related to the sides 
and angles of the geometric shapes;  
-The elements which create differences are 
segmental and curved lines;  
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observed elements? 
- Which are the observed geometric shapes 
both in the surrounding environment and in 
the presented didactic materials? 
-The geometric shapes are squares, circles, 
triangles and rectangles. 
II. Logical analysis of the geometric forms 
This stage allows the emphasis of critical 
thinking by analytical thinking. 
Analytical thinking mobilizes on the 
components of the geometric figure, even if it 
was not defined, that is on sides and angles. 
In order to describe and characterize the 
components and features of a geometric 
figure, the teacher can formulate questions 
such as: 
-What features can you highlight at the 
presented geometric figure? 
-Which are the elements which differentiate it 
from the neighbouring geometric figures? 
Analytical thinking is manifested by the 
representations of the relevant attributes of 
the presented geometric figures. 
In this respect, the expected answers may 
be the following: 
-The square has four sides of the same 
length and four right angles. 
-The neighbouring geometric figures are 
not squares because one of the 
representations has no right angles and the 
sides of the other are not of the same 
length.  
III. Establishing the relationships between 
geometric figures.  
This stage is possible only in the last class of 
the primary school. 
Now, all the basic properties of the geometric 
figures the teacher can name must not be used 
in definitions which may go beyond the young 
scholar’s capacity of understanding. 
Starting from the approach of the abstract 
relations between the geometric figures, 
highlighted by the given representations, the 
teacher can formulate questions such as: 
-Which are the relations between the square 
and the other presented quadrangles? 
-Which are the common attributes of the 
presented geometric figures? 
This stage can be approached only in the 
fourth class, when the young scholar went 
through the other two levels of thinking 
and the elements of critical thinking can be 
set in motion. At this stage, the answers 
expected from the young scholar are more 
complete and justificative: 
- If the rhomb has four sides of an equal 
length and the rectangle has four right 
angles, then the square is both a rhomb and 
a rectangle. 
-At the presented geometric figures, we 
meet perpendicular lines and parallel lines. 
   
To form geometric concepts in primary school, it is important for the teacher to sense the interdependence 
between intuitive and sensory in knowledge, as the concept approach begins with a stage of assimilation under a 
specific report based on observation, with intuition, and finally with drawing representation.  
In the process of forming a geometric concept, the teacher must be familiar with the axiomatic support in 
order to be able to teach them properly according to the stage of intellectual development, that is to be able to 
come down to the power of understanding and intuition of the young scholar.  
The next model [1] is a support that is based on operational objectives and on the emphasis of didactic tasks, 
where for the three stages of critical thinking, the eight phases are completed: intuition, analysis, representation, 
formulation, identification, construction, performance and solving. 
II. Application model of using critical thinking for the formation of a geometric concept 
Class:  IVth 
Geometric concept: The perimeter of a geometric figure (rectangle) 
Operational objectives:  
O1-to apply the calculation algorithm for the perimeter of a rectangle; 
O2-to calculate the sizes of the sides of a rectangle, knowing its perimeter, one of the sides and a relation 
between sides; 
O3-to apply strategies to detect the segments of the same size in a given figure; 
O4-to apply reasons of symmetry in calculating the perimeters of some geometric figures. 
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Table 3. Stages of critical thinking formation. 
Stages completed in 
using critical 
thinking 
Didactic activities for the formation of critical thinking 
The stage of 
evocation  
 
The young scholar's attention will be directed towards what matters to be 
observed, towards the previously intuited properties and towards the observed 
didactic material.  
In this case, there will be some updating of a series of didactic tasks which 
stimulate the stage of critical thinking evocation in connection with the 
perimeter of a geometric figure.  
Didactic task 1: To determine rectangles with the same perimeter out of a lot of 
rectangles on the basis of some observations and on the basis of some 
explanations.  
Didactic task 2: By visual observation to assess which geometric figure has 
bigger sizes. 
The stage of the 
meaning realization  
 
The meaning realization is highlighted both by the representation through 
drawing of each given geometric figure, by indicating the observed 
components and by highlighting the characteristic properties.  
This stage of critical thinking comes to apply the calculation algorithm to find 
out the perimeter of a given geometric figure (for example the perimeter of a 
rectangle) when the values of the sides, one of the sides and a relation between 
them are known. 
We can also represent graphically a geometric figure. Knowing the report of 
the sides, but without complying with certain sizes. 
Didactic task 3: To find out the perimeter of a rectangle, knowing that the 
length is a metres and the width is b metres. Calculate in two ways. 
Didactic task 4: To calculate the perimeter of a rectangle, knowing that the 
width is a metres and the length is twice bigger. 
Didactic task 5: A rectangle has the length of a metres and the width is a third 
of it. What is the perimeter of the rectangle?  
We exemplified using the rectangle, as it is the most used and it is possible to 
pass from it to the other geometric figures easily enough.  
The stage of 
reflection 
 
At this stage, in addition to the emphasized aspects, we must be able to build 
the materialized image of the geometric notion, using geometric instruments 
and we must especially use these instruments in comparing some sizes.  
Therefore it is necessary to use the compasses, the ruler, and the protractor 
especially to draw parallel lines and to build right angles.  
Now we can calculate the perimeter of a combination of known geometric 
figures, applying strategies of finding certain segments of the same length and 
applying reasons of symmetry. 
Didactic task 6: To calculate the perimeter of a combination of geometric 
figures of given sizes. 
Didactic task 7: To calculate the perimeters of the combinations of geometric 
figures, using the reasons of symmetry expressed on the given drawing. 
 
Conclusions 
The elements of critical thinking begin to be present in forming geometric concepts when they start to develop 
arguing skills and mathematical skills to analyze.  
The development of critical thinking is achieved through learning, a reason why the teacher must find didactic 
methods and means to highlight each learning experience of each geometric concept.  
When the three stages of critical thinking are completed,  the young scholar’s curiosity and interest must be 
stimulated, the use of each learning situation must be motivated, the effort to understand must be supported and 
all acquired geometric concepts must be integrated.  
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